Purpose -The purpose of this paper is to investigate the forces driving organizational innovation, particularly CEO transformational leadership as it affects external and internal social capital in top management teams. Design/methodology/approach -Survey questionnaires were administered to 90 Chinese top management teams. Structural equation modeling was used to test the hypothesized relationships. Findings -Both internal and external social capital mediated the relationship between transformational leadership and organizational innovation. Practical implications -Organizations should strengthen internal and external capital of top management teams to reap maximal innovation outcomes from transformational leadership. Originality/value -The findings contribute to the transformational leadership, social capital, and innovation literature first by showing how leadership influences innovation through largely neglected mechanisms -internal and external social capital. Second, a social capital focus challenges the tacit assumption that transformational leadership has only internal influences by showing that it potentially spills over to the external domain.
Introduction
Transformational leadership (hereafter, TFL) is a key predictor for organizational innovation (Mumford et al., 2002) . Possible mediators between TFL and innovation have been identified, including psychological empowerment, perceived support for innovation (Gumusluoglu and Ilsev, 2009; Jung et al., 2008; Sarros et al., 2008) , organizational learning (García-Morales et al., 2012) , and resources and policies (Oke et al., 2009) . Although the list provides a beginning for illuminating the paths of influence TFL exerts on innovative outcomes, considerable gaps exist. A meta-analysis of 25 years of research on the impact of TFL on organizational outcomes prompted Wang et al. (2011) to call for further investigation of the mediators of TFL.
TFL impact studies have predominantly focussed on human capital (Birasnav et al., 2011; Peachey et al., 2014) rather than on social capital. Human capital comprises individual resources, whereas social capital encompasses relational resources that facilitate action and create value (Adler and Kwon, 2002) . Both human and social capital resources are essential for competitive advantage (Barney, 1991 (Barney, , 2001 Coff, 1997; Dess and Sauerwald, 2014 ). An important human capital resource that significantly impacts organizational performance is leadership (Wright et al., 2001 ) but it does not occur in isolation (O'Reilly et al., 2010) . Instead, leadership is embedded in the rarely examined relational context (Bono and Anderson, 2005; Zhen and Peterson, 2011) . Social capital theory suggests that social relationships among organizational members and with outside actors confer vital resources such as information, advice, social support, and friendship (Burt, 1997) , all important preconditions for information sharing, knowledge creation, risk-taking, and innovation (Zhen and Peterson, 2011) . Therefore, leaders manage and influence a vital part of organizational resources through social capital (Hitt and Ireland, 2002 ), but only a few studies have addressed the effects of TFL on social capital (Bono and Anderson, 2005) . Although social capital plays an important role in enhancing innovation (Eklinder-Frick et al., 2014) , both leadership and social capital research has somewhat neglected to study how transformational leaders leverage social capital to foster innovation.
A social capital perspective takes us beyond organizational confines to capture internal group "bonding" (collaboration, cooperation, and trust) and external "bridging" linkages (Adler and Kwon, 2002) . Exploring social capital as a mediator addresses another literature gap that limits TFL impacts to intra-organizational boundaries (Flynn and Staw, 2004) . Transformational leaders must scan the environment to discover and establish extensive internal and external exposures to diverse viewpoints (Heavey et al., 2009) . Transformational leaders become role models for spanning boundaries and proactively reaching outside actors to exchange information, foster inter-organizational collaboration, forge coalitions, and leverage resources (Den Hartog and Belschak, 2012) . Therefore, TFL may strongly encourage followers to form external social capital that creates and sustains competitive advantages (Carter et al., 2015) .
In the present study, the authors address both gaps in the literature and examine how transformational leaders foster innovation by managing resources embedded in social relations among organizational members. The authors focus on upper echelons (CEOs and their top management teams; hereafter, TMT) because they have the ultimate responsibility to set strategic directions, make strategic decisions, and create organizational cultures that foster or inhibit innovation (Kang et al., 2015) . Consequently, this study explores TMT relationships with external entities for bringing value and innovation possibilities.
In this study, strategic management literature, leadership literature, and social capital literature are combined for better understanding of how TFL influences innovation. By showing how leaders leverage resources embedded in social relations for innovation purposes, the authors address a literature gap and respond to the call for discovering how TFL influences organizational performance (Wang et al., 2011) . More specifically, the literature on TFL and innovation links has focussed on mediators such as supportive climate and organizational structure (e.g. Gumusluoglu and Ilsev, 2009; Jung et al., 2008; Sarros et al., 2008) . This study adds a new perspective by exploring an important but largely neglected leverage point for leadership in the pursuit of innovation -social capital as it relates to organizational behavior and strategic management. Furthermore, the study challenges tacit assumptions that TFL has only internal influence. Instead, using a social capital lens reveals potential spillover to the external domain. Expanding the scope adds to the TFL literature and potentially informs managerial practices by clarifying how TFL can provide internal and external capital for maximizing innovation.
Theoretical background and hypotheses
The resource-based view provides our theoretical backdrop (Barney, 1991 (Barney, , 2001 ). According to the resource-based view, organizations can sustain competitive advantages by exploiting environmental opportunities and neutralizing threats by utilizing valuable, rare, imperfectly imitable, and non-substitutable resources such as human capital (Coff, 1997) and social capital (Dess and Sauerwald, 2014) . Accessing and using employees' knowledge, skills, and abilities creates economic value (Barney, 1991) . An important human capital resource related to organizational performance is leadership (Wright et al., 2001) . Social capital resides between individuals; encompasses trust, cohesion, access to information and resources, exposure to new knowledge, and learning; and enables organizations to develop or implement multiple strategies that improve efficiency and effectiveness (Adler and Kwon, 2002; Nahapiet and Ghoshal, 1998) . The resource-based view reveals how human capital and social capital interrelate to create competitive edge.
CEO TFL and TMT social capital Top managers are said to have TMT social capital when their social relationships with team members and external actors convey goodwill and benefits such as information, resources, and solidarity (Shipliov and Danis, 2006) . Internal social capital (hereafter, ISC) comes from within-group bonding ties; external social capital (hereafter, ESC) comes from bridging out-group ties (Adler and Kwon, 2002) . CEOs who display TFL are expected to affect levels and quality of both ISC and ESC in their TMTs.
TFL and ISC
TMT members demonstrate ISC by sharing collective linkages (Adler and Kwon, 2002) . ISC includes trust, information sharing, and shared vision (Leana and Pil, 2006) . First, transformational leaders build trust and cooperation relationships among TMT members (Schaubroeck et al., 2011) . Transformational leaders serve as admired, trusted, and respected role models who inspire idealized influence behavior according to high ethical and moral standards (Bono and Anderson, 2005) . Furthermore, by showing individualized consideration for team members, transformational leaders enhance justice perceptions regarding the leader and the organization, which cultivates horizontal trustful relationships among team members (Cho and Dansereau, 2010) .
845
Social capital and organizational innovation Second, transformational leaders usually inspire their TMTs to share a great deal of information sharing (Carmeli et al., 2013) . Transformational leaders are usually charismatic and tend to occupy central positions in internal advice and influence networks (Bono and Anderson, 2005; Balkundi et al., 2011) so that they are directly connected with almost all team members for transmitting goals, anticipating problems, soliciting advice, and managing the flow of resources (Sauer and Kauffeld, 2015) . Furthermore, they provide intellectual simulation for establishing TMT cooperative norms and open communication, which in turn leads to greater information sharing (Tjosvold et al., 2009) .
Finally, transformational leaders shape and consolidate enthusiastic visions for the future among TMT members ( Jansen et al., 2008) regarding strategic directions and ideas (Bono and Anderson, 2005) , energizing them to fully embrace meaning, challenges, and collective objectives beyond their own interests. Members are therefore encouraged to focus on accomplishing common goals and shared visions (Gupta et al., 2011) . Thus:
H1a. TFL is positively related to the TMT's ISC reflected in trust, shared information, and shared vision.
TFL and ESC
TMT members who have ESC will have relational interactions and networks of relationships with external entities that hold information of potential value to the organization (Shipliov and Danis, 2006) . To the authors' knowledge, relationships between CEO's TFL and TMT's ESC have not been directly tested but the literature has provided some grounds for connecting TFL and ESC. First, transformational leaders model boundary-spanning behavior: scanning the environment, interacting with external entities (Heavey et al., 2009) , absorbing information and insights, and identifying options for choosing strategic directions (Glaser et al., 2015) . Their inspirational motivation and idealized behaviors then incentivize TMT members to build external networks and sharpen their boundary-spanning abilities. Consequently, they generate high quality ESC by being strongly motivated to scan information across organizational boundaries, take risks, be experimental, and develop external connections and resources (Briona et al., 2012) .
Second, CEOs occupy "linking-pin" positions connecting their TMT members with organizational outsiders. By virtue of their formal roles and charisma, transformational leaders have legitimacy and access to influential people and resources beyond their followers' reach (Sparrowe and Liden, 2005) and thus may be optimally positioned to obtain outside political support such as from government agencies and outside cooperation such as from suppliers and customers (Sarin and McDermott, 2003) . Transformational leaders' reputation and prestige then gives TMT members outside legitimacy and trustworthiness, and increases their opportunities to build valuable social ties and extract their value (Burt, 1997) . Social capital leads to positive externalities; that is, leaders' social networks benefit both their own success and spills over to benefit their subordinates (Galunic et al., 2012) . Moreover, TMT members are more likely to meet powerful people through their leaders' network of accumulated social capital (Bono and Anderson, 2005) . In summary, TFL can facilitate TMT members' boundary-spanning behaviors, which leads to higher ESC. Thus:
H1b. TFL is positively related to TMTs' ESC.
ISC and ESC as mediators of the relationship between TFL and organizational innovation
Organizational innovation is defined as the creation of valuable and useful new products/services, and more efficient and adaptive administrative mechanisms that support product/service innovation (Kang et al., 2015) . The direct relationships between CEOs' TFL and organizational innovation have been empirically well-supported (García-Morales et al., 2012; Gumusluoglu and Ilsev, 2009; Jung et al., 2008) . In this study, ISC and ESC are explored as mediators of the relationship between TFL and organizational innovation.
Although social capital is known to facilitate innovation through enhanced ability to collect and manage multiple information sources (Bono and Anderson, 2005; Houghton et al., 2009) , to the authors' knowledge, researchers have failed to investigate social capital as a mediator of TFL -innovation associations at upper-echelon levels. Nevertheless, as indicated, evidence is growing for a linkage between TFL and both types of social capital at the TMT level, as well as the potential mediating effects of ISC and ESC on competitive advantages related to CEO leadership behavior (Hitt and Ireland, 2002) . Next the authors weigh arguments from both leadership and social capital perspectives in support of the hypotheses.
The mediating role of ISC CEOs who display TFL accelerate organizational innovation by encouraging information sharing, cultivating trust, and fostering shared vision among TMT members. First, transformational leaders develop close emotional ties and higher levels of trust with team members who can then trust one another's intentions regarding decisions and implementation during times of uncertainty and vulnerability. They will be less fearful of taking risks in creating new knowledge and will be more likely to have interactions and exchanges that may lead to discovering greater novelty and enhanced innovation (Sanchez-Famoso et al., 2014) . Second, transformational leaders are able to facilitate team member interactions, build strong relationships, and establish norms of information sharing for enhanced collaboration and mutual responsibility (Sparrowe et al., 2001) . Organizations that share information well are more likely to possess unique and rare knowledge that is difficult for rivals to replicate, resulting in effective organizational innovativeness (Lin, 2007) . Finally, transformational leaders articulate appealing and evocative visions that inspire followers to feel additional goal-directed energy. Shared vision creates a sense of shared responsibility and collective action (Nahapiet and Ghoshal, 1998) , team potency, teamwork, and altruistic team behavior, all critical to innovation (Pearce and Ensley, 2004) . Combining those arguments, transformational leaders facilitate information sharing, trust, and shared vision in TMTs. Enhanced ISC, in turn, increases the potential for strong innovativeness in the entire organization (Sanchez-Famoso et al., 2014) . Thus:
H2a. TMT's ISC mediates the relationship between TFL and organizational innovation.
The mediating role of ESC To reiterate, TFL encourages spanning behaviors which yield higher quality ESC. ESC then bridges organizations with outside stakeholders (Adler and Kwon, 2002) and provides information exchange, access to resources, and collaborative opportunities. First, executives' social ties with external actors (such as with customers, business partners, suppliers, distributors, and public service providers) can expose organizations
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Social capital and organizational innovation to more diverse information channels, expand breadth of perspectives, increase abilities to harness available information, and enhance the creation of novel ideas (Adler and Kwon, 2002; Burt, 1997) . Transformational leaders are role models of environmental scanning and boundary spanning (Heavey et al., 2009) , which then motivates TMT members to pursue connections with diverse channels and perspectives that foster idea creation. Second, external ties give access to outside resources that can trigger opportunities to create new knowledge and products (Nonaka, 1991) , acquire alliance resources (Koka and Prescott, 2002) , and secure legitimacy for new initiatives (Tushman and Murmann, 1998) . As transformational leaders are more adept at obtaining trust and legitimacy from outsiders (Sparrowe and Liden, 2005) , they can help their TMT members access the alliance resources and external support that are essential to innovation. In summary, TFL can facilitate boundary-spanning behaviors of TMT members, leading to higher ESC and enhancing innovation (Li et al., 2013) . Thus:
H2b. TMT's ESC mediates the relationship between TFL and organizational innovation.
Methods

Sample and procedure
Survey questionnaires were distributed to companies operating in Chengdu Modern Industrial Park, a major platform for technology and service industry development and innovation supported by the local government of Chengdu, China. Companies selected for the study were required to be at least three-years-old and to rely on product innovation for company survival. Using a list of contact information for CEOs of 167 target companies that satisfied the criteria, the first author called the CEOs, introduced the objective and design of the study, and asked for approval for the field investigation. Next, the first author visited CEOs of the 90 firms that agreed to participate and asked each to name the key members of their TMTs and a middle-level finance manager outside the TMT. The finance manager was surveyed to provide separate evaluation of innovation performance. He/she had to be at mid-management level, in charge of accounting and finance, have at least three years of experience with the company, and be familiar with the firm's performance in the past three years. All respondents were guaranteed confidentiality and anonymity.
Respondents received the questionnaires in envelopes and were told to seal their completed forms. Questionnaires were collected immediately after completion on site. Overall, usable questionnaires were obtained from 90 firms, a response rate of 56.3 percent. The average team in the 90 firms had 5.25 executives, including the CEO; the largest team had eight and the smallest team had three. A total of 206 TMT members completed and returned the questionnaires (an average of one CEO and 2.29 members per firm). The companies in the sample operated in diverse industries, including electronic components, software development, manufacturing, food and beverages, energy, pharmaceuticals, and environment protection. Participating and non-participating companies showed no significant differences in terms of size as measured by number of employees ( pW0.10).
Measures
To minimize common method bias, data were collected from multiple sources in different formats: CEOs of each surveyed company provided information on their personal and TMT demographic characteristics and ISC and ESC of their TMTs; TMT members (excluding the CEO) provided data on the CEO's TFL behaviors; and financial managers provided data regarding company context and innovation performance. . Thus, the 13-item, second-order four-factor model of TFL was used as the independent variable for further analysis. Cronbach's α for the scale was 0.90. Due to aggregating individual team members' ratings into team-level scores, ICC, R wg , and ANOVA were used to evaluate inter-rater reliability ( James, 1982) . The results suggested that the aggregations were justified (ICC (1) ¼ 0.10, ICC (2) ¼ 0.33, f ¼ 1.99**; R wg ¼ 0.98) (George, 1990; James et al., 1984) .
ISC. ISC was measured using the 18-item scale developed by Leana and Pil (2006) . Specifically, a sample item for information sharing read: "TMT members engage in open and honest communication with each other"; a sample item for trust read: "TMT members have confidence in one another"; and a sample item for shared vision read: "Members of the TMT are committed to the goals of the company. 3, po0.001) . Therefore, the 15-item, second-order three-factor model of ISC was used for subsequent analysis. Cronbach's α for the scale was 0.93.
ESC. Peng and Luo's (2000) six-item scale was used to measure ESC. CEOs judged the extent to which their TMT as a whole had frequent contacts with key personnel of external stakeholders (e.g. suppliers, customers, competitors, government, and agencies) during the past three years. The CFA results showed that the measurement model of ESC fit the data well ( χ 2 ¼ 26.51, df ¼ 9, CFI ¼ 0.96, TLI ¼ 0.93, SRMR ¼ 0.04, RMSEA ¼ 0.12) and all the factor loadings were between 0.59 and 0.85. The RMSEA value of the model of ESC was higher than 0.08, which is not generally exceeded in the literature (Landis et al., 2000) . However, considering the relatively small sample size (n ¼ 90), the measurement model was acceptable. Cronbach's α for the scale was 0.87.
Organizational innovation. Organizational innovation was measured with a six-item scale originally developed by Miller and Friesen (1982) , and later modified by Hoffman and Hegarty (1993) . Finance managers were asked to report technological and managerial innovations in the past three years. A sample item read: "The rate of introduction of new products or services into the organization has grown rapidly in the past three years." The CFA results showed that the measurement model of Control variables. At the individual level, CEO tenure was controlled because it may be related to innovation ( Jung et al., 2008) . CEO tenure was self-reported in years. Furthermore, TMT size was also controlled at the team level because it might influence TMT social capital as the outcome of members' collective socio-cognitions and dynamics (Collins and Clark, 2003) . Team size was the number of executives on the team including the CEO. Finally, firm characteristics including age (number of years since founding) and size (logarithm of fulltime employees) were included as control variables at the firm level, because prior studies reported their positive relationship with innovation ( Jung et al., 2008; Gumusluoglu and Ilsev, 2009 ). The natural log transform of firm size was used in the analyses.
Results
Measurement model test
CFA was performed by using individual-level data to test the construct distinctiveness of the four major variables of TFL, ISC, ESC, and organizational innovation. Considering the small sample size relative to the measurement items (Landis et al., 2000) , item parcels were created to simplify the structural models. Specifically, the two items with the highest and lowest factor were combined loadings into one aggregated score, then the second highest and second lowest factor loading, and so on. With this method, 28 items were ultimately specified in a four-factor model (13 raw items for TFL; nine parcel items for ISC; three parcel items for ESC; and three parcel items for organizational innovation) [3] . The model yielded an acceptable fit index ( χ 2 ¼ 527.35, df ¼ 311, CFI ¼ 0.94, TLI ¼ 0.93, SRMR ¼ 0.05, RMSEA ¼ 0.06). All path loadings from the latent constructs were significant, confirming their convergent validity. Table I includes means, standard deviations, reliability coefficients, and correlations among all variables in this study. Inter-correlations showed that organizational innovation significantly and positively correlated with TFL (r ¼ 0.21, po0.01), ISC (r ¼ 0.64, po0.01), and ESC (r ¼ 0.41, po0.01). TFL had significant positive correlations with ISC (r ¼ 0.22, po0.01) and ESC (r ¼ 0.19, po0.01). 
Descriptive statistics
Tests of hypotheses
Bootstrapping analyses in Mplus 7.0 (Muthén and Muthén, 1998-2011) were conducted to test the hypotheses. All four control variables (i.e. firm age, firm size, TMT size, and CEO tenure) were included in the model. Figure 1 shows that the standardized path coefficients from TFL to ISC ( β ¼ 0.29, p o 0.01) and TFL to ESC ( β ¼ 0.28, p o 0.01) are significant and positive. The results thus supported H1a and H1b. Table II Notes: TFL, transformational leadership; ISC, internal social capital; ESC, external social capital; OI , organizational innovation; C1, CEO tenure; C2, TMT size; C3, firm age; C4, firm size et al. (2011) called for further investigation of TFL mediators because of varying influences at individual, group, and organizational levels. TFLs' impact at the organizational level has been studied through individual and team processes and performance, as well as through organizational cultures, systems, and strategies (Liao and Chuang, 2007; Wang et al., 2011) . This study features a different perspective pointing to relationships TMT members with one another and with outside stakeholders as inducing innovation. Researchers have previously focussed primarily on TFL's influence through human capital such as individual motivation and attitude or team identity, efficacy, and potency (e.g. Krishnan, 2012; Mason et al., 2014; Muchiri et al., 2012; Wang et al., 2011) . We address this limitation by adding social capital to TFL influences. The findings strengthen the proposition that social capital (Burt, 1997) is behind human capital influences, especially in the case of TFL. In line with the proposition that both individual and social lenses are important in leadership research (Day, 2000) , the findings of this study provide concrete evidence that social lenses can help us better decipher TFL as a mechanism impacting organizational outcomes. The narrower base of literature on TFL and innovation has focussed on supportive climates and organizational policies (e.g. Gumusluoglu and Ilsev, 2009; Jung et al., 2008; Sarros et al., 2008) . The findings support internal and external TMT social capital as a more proximal antecedent for transmitting TFL influence. Consequently, future researchers may want to consider both organizational-level antecedents and TMT-level antecedents, going beyond cognitive antecedents such as psychological empowerment and organizational climate to include social relational antecedents such as social capital.
Second, the present study extends TFL examinations beyond internal domains to external domains. Although TFL is known to have positive effects on internal informational and advice network structure (Bono and Anderson, 2005 ), few researchers have tested TFL effects outside organizations. The findings indicate that TFL influence spills over to the external domain through followers' external social relationships. These results respond to questions about TFL's adaptability and influence on the external environment (Makri and Scandura, 2010) , and have significant implications for research exploring TFL impacts on organizational outcomes. Future research should look beyond organizational boundaries for a fuller account of TFL impacts. Furthermore, the findings suggest that TFL's positive impact on innovation is transmitted through ESC, above and beyond that transmitted through ISC. It has been relatively well-established that ISC mediates the positive influence of TFL on innovation, but the findings of the current study suggest that a focus on ISC is inadequate. ESC is complementary to ISC, highlighting that leaders must focus on both internal and external factors.
Third, social capital research has primarily focussed on its impacts on individual, group, and organizational outcomes, but has paid less attention to its antecedents (Shipilov and Danis, 2006) . Although leadership has been shown to be a driving force behind ISC (Bono and Anderson, 2005; Carmeli et al., 2009) , the direct relationship between leadership and ESC has been rarely examined. The findings of this study suggest that leadership is an important antecedent of both ISC and ESC. ISC and ESC serve different purposes but leadership influences both. More specifically, TFL can encourage internal cohesion and external ties. The findings point to the value of TFL behavior in terms of its social capital potential and offer empirical support for the proposition that TFL should be revisited in the light of its social capital contribution (Day, 2000) . TFL should be added to the list of antecedents of social capital that warrant further exploration.
Limitations and directions for future research
The findings must be understood in light of their limitations. In this field study, survey measures of TFL, social capital, and organizational innovation were collected concurrently. Although the data were collected from multiple sources including CEOs, TMT members, and finance managers to minimize same-source bias, it was impossible to prove causality between constructs. Future research should focus on collecting longitudinal data to test the relationships between TFL, social capital, and organization innovation.
In addition, the study was conducted in China, an emerging economy where executives' ESC is essential for accessing external resources and overcoming institutional, technological, and behavioral uncertainty (Peng and Luo, 2000) . Companies in developed economies, however, rely much less on external ties (Zhao, 2015) , so ESC may play a much smaller mediating role between CEO leadership and organizational innovation. Future research could replicate our study in other economies.
Finally, although this study went beyond other studies in using the social capital lens to examine potential mediators of the association between TFL and organizational innovation, some important variables remained unexplored (Ng and Rieple, 2014) . In particular, future research could consider potential mediators between TFL and TMT social capital such as boundary-spanning behaviors and strategic human resource management practices. Future studies should examine the mechanisms that mediate the relationship of TMT social capital and organization innovation such as team learning behaviors and team creativity.
Managerial implications
This study has several implications for managerial practices. First, to foster organizational innovation, transformational leaders should be placed in CEO roles, and both human and social capital must be leveraged. As the findings show, human capital and social capital are connected and should be equally considered for generating innovation.
Second and more important, appropriate social capital may further increase the effectiveness of a transformational CEO. Previous understandings have focussed on TFL effects on followers' knowledge and motivation. This study points out that transformational leaders can also influence follower-built relationships. If either TMT, ISC or ESC with outside actors experience setbacks, innovative performance may be negatively impacted despite the same level of TFL. Cultivating ISC and ESC helps clear the path from TFL to organizational innovation. To develop ISC, organizations must build trust, motivate information sharing, and strengthen a shared vision. To develop ESC, organizations must mobilize TMT members to establish and maintain strong ties with various external actors (Donate et al., 2015) . Providing motivation, sharpening network building skills, and creating opportunities would be some effective approaches to help establish external managerial ties (Mccallum and O'Connell, 2009) .
Third, ISC and ESC are both essential mediating paths. Organizations must monitor and cultivate both ISC and ESC for top level managers. If organizations hope to reap maximum innovative benefits from TFL, they must building an appropriate mix of internal and external social capital.
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